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This document is designed to provide guidance on the preparation of
| aboratory quality assurance plans. A laboratory QA plan needs to include sone
of the elenents from both QAMS-004 Interim Guidance for the Preparation of QA
Program Pl ans (1) and QAMS-005 Interim Quidance for the Preparation of QA Project
Plans (2) plus some additional topics. It is expected that |aboratories that
prepare a QA plan following this guidance will produce a plan that will cover all
their operations and therefore would not produce "project specific" |aboratory
@A plans unless required. It is assuned that nost | aboratories operate at sone
specified level, i.e., paraneter specific quantitation limts for a najority of
their work. The | aboratory may do work on specific projects that nay require
lower quantitation limts or tighter precision or accuracy goals than the lab's
normal operating basis; only in these cases would project specific QA plans be
required for those parameters that are not covered by normal [|aboratory
operations. The |aboratory QA plan is designed to be witten to cover a single
| ab operating at a single |ocation.

Thi s gui dance docunent is designed to be generic in nature so that all
types of labs may follow it. This would include analytical chenistry |abs,
geot echni cal service labs and other lab facilities. It is designed to include a
statement of QA policy, organizational structure, facility |layout and equi pnent,
personnel qualifications, and QA QC.

The minimum el ements of the |ab QA plan would include:

Titl e Page

Tabl e of Contents

Qual ity Assurance Policy Statenment
Corporate Ethics Policy on Waste, Fraud, and Abuse
Qual ity Assurance Managenent

Admi ni strative Organi zation

Personnel Qualifications

Facility Description and Capital Equi prent
Preventi ve M ntenance

10. Corrective Action

11. Laboratory Evaluation and Audits

12. Quality Assurance Reports to Managenent
13. Lab Docunentation and Formns

14. Sub-Contracting of Services

15. Standard Operating Procedures

16. Laboratory Personnel Training Record

CONURWNE

The content expected in each section is briefly described below. The |ab
QA plan will be prepared in document control format. This will consist of
revi sion, date and page nunber on each page of the docunent.

1. Title Page

The title page will include the nane and address of the lab, and dated
signature approval lines for the conpany's nanagenent, |ab director, QA director
and other chief officers. A separate dated signature page may be used if
necessary. The lab QA plan will be signed by the chief officers to concur with

the contents of the lab QA plan and to show their comitnment to provide the
resources necessary to ensure proper quality operation of the lab facility. A
suggested title page format is shown in Figure 1.
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Laboratory Quality Assurance Pl an

For

Laborat ory Nane
Street Address
City, State ZI P Code

Phone Nunber

Revi si on

Dat e

Title:

Si gnat ur e:

Nane:

Dat e:

Title:

Si gnat ur e:

Nane:

Dat e:

Title:

Si gnat ur e:

Dat e:

Figure 1 - Exanple Title Page
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2. Table of Contents

The table of contents will address each of the follow ng el ements:

I ntroduction - optional

A serial listing of all the elements for a | aboratory QA plan.

A listing of any appendi ces which are required to augnent the | aboratory
QA plan, it is suggested that all operational Standard Operating

Procedures (SOPs) be included as appendi ces and organi zed in sone manner
that is convenient for the |laboratory to distribute.

3. Quality Assurance Policy Statenent

The policy statement in this section should describe the QA goals of the
| aboratory and describe, in general terns, the |aboratory's comrtnment to ensure
data are of known and documented quality.

The policy statenment reflects managenent's commitment to QA throughout the
data generating and processing operations. Al reported data nust be acconpani ed
by a cal cul ati on of precision and accuracy. Were appropriate, a statement on the
conpl et eness, representativeness and conparability is to be included.

4., Corporate Ethics Policy on Waste, Fraud, and Abuse

A statement on/or the l|aboratory's policy on inproper manipulation,
falsification of data, or deviations from contractual requirenents shall be
i ncl uded. The policy shall state how the | aboratory will handle such activities
and any punitive neasures the lab will take towards enpl oyees engaging in such
activities.

If data is generated for, or by, any departnent, agency, or entity of the
federal government, then the appropriate departnent's |nspector General tel ephone
nunbers shall be included with instructions to report any allegations of fraud,
wast e or abuse occurring on government projects.

The | aboratory shall post it's ethics policy in a prom nent place and shal
include its' policy in all Standard Operating Procedures.

5. Quality Assurance NManagenent

The direct and ultimate responsibility for assuring data quality rests with
the Line manager (e.g., CEO lab director, etc), not the quality assurance
officer (QAO. In delegating QA responsibilities/authorities, l|ine nanagers
usual |y divide their del egati ons between their subordinate |ine nanagers. The QAO
is there to provide technical support and to review and approve QA products.

This section should contain a description of the organizational entities
involved in data collection activities. An organi zational chart show ng reporting
lines should be provided and those specific groups responsible for data
collection or for QA QC activities should be identified and their inter-
rel ati onship defined. The responsibility/authority for carrying out the QA of
each group should be described in a way which clarifies the nature of and
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di vi si on of these del egati ons.

Wiile it is typical for the | aboratory analyst to provide the first |eve
of data review in the laboratory, there should be an independent reporting
channel for quality assurance/control of data. Thus if a problem arises,
corrective action may be taken through nornmal adm nistrative reporting channels.
If the problem is not addressed, then an alternative channel for problem
resol ution exists outside of the normal adninistrative reporting/supervisory
channel s.

6. Adm nistrative Organization

This section wll cover the nornal adm nistrative reporting/
responsibilities of the laboratory. It will nmost likely be different than the QA
Management reporting structure, but should show how and where QA nanagenent
reports to the adm ni strative managenent structure. QA managenent shoul d be able
to i ndependently report to the adninistrative nanagenent.

This section will cover the duties and responsibilities of the key section

heads in the lab and will include an organizational chart showi ng lines of
authority and reporting responsibilities.

7. Personnel Qualifications

A brief listing of personnel should be included. This would include nane,
title, degree(s), years of experience and duties. This should be brief and
detail ed resunmes are not expected but could be included at the | abs option

It is expected that personnel occupying certain positions would neet the
m ni mal education and experience requirements stated in the Manual for the
Certification of Laboratories Analyzing Drinking Water (3), EPA s Contract
Laboratory Program Statements of Work for Inorganic or Organic Analyses (4,5),
or in any applicable regulatory requirenments for those positions.

Qualifications have been established for work performed under Agency
contracts and Prograns and are included in Appendix A of this guidance.

8. Facility Description and Capital Equi pnent

This section will have a brief description of the lab facility and | ayout.
Key support services for proper |ab operation should be identified, i.e.,
dei oni zed water supply system ventilation systems, working space, equi pnent and
sanmpl e storage areas, etc.

Alist of |laboratory capital equipnent at the site should be included. This
woul d i nclude such itens as: GO/ MS, CCs, AAs, ICP, etc. If the lab instruments
have conputer data systenms then a listing should be included giving details on
the software and revision being used for data acquisition or nanipul ation

Information to be included is type of instrunents (GC, GC M5, AA GFAA
etc.), manufacturer and nodel nunber, date of acquisition (year), and if
appl i cabl e, software and revision used to control instrunent or data acquisition
and reduction. An exanple format for the capital instrument inventory is given
in Figure 2.
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I nstrument | nventory

Sof t war e Dat e
Make Model Type [ Revi si on I dentifier Install ed

Type = GC, GO/ Ms, |CP, GFAA, AA, etc.
Identifier = Lab specific instrunent identifier where multiple instrunents are invol ved

Figure 2 - Exanple layout for an instrunent inventory.



Regi on 10 Lab QA
CQui dance
Revision No. 1
Date: 10-9-92
Page: 8 of 19

9. Preventive Miintenance

This section should include a schedul e of specific routine maintenance to
be performed on capital equipnment and | ab support systems. A list of critica
spare parts should al so be included.

10. Corrective Action

A corrective action program which nust have the capability to deal with
errors or defects at any point in the generation of data, is an essential
managenment tool for quality assurance/ quality control activities.

A plausi ble corrective action schene nust be designed to identify defects,
tally defects, trace defects to their source, plan and inplenent neasures to
correct identified defects, mamintain docunentation of the results of the
corrective process until each defect is elimnated. This may be acconplished
t hrough the use of corrective action forns.

This section should cover general corrective action procedures to be
followed if lab QW QC criteria are not nmet for an anal ysis or project.

11. Laboratory Evaluation and Audits

Managenent System Revi ews (MSRs) are on-site audits of an organization used
to verify the existence and to evaluate the adequacy of internal management
systenms and docunents necessary for the inplementation of a QA program The
pri mary purpose of a QA nanagenent audit is to deternmine the extent to which QA
is being inplemented within an organi zati on and to reconmend actions which are
necessary to correct deficiencies.

Techni cal System Audits (TSAs) focus on the actual quality control and
environmental data collection systens. A TSA entails an exanination of
calibration records, sanpling and measurement procedures, general |aboratory
cl eanl i ness, support systens, equipnment and facilities, maintenance and repair
records, control charts, etc. TSA auditors nust be conpetent scientists who are
famliar with the particular technology and quality control procedures.

A Performance Evaluation (PE) is the neans of evaluating the performance
of laboratory technicians and the instrumentation or anal ytical systens on which
they work. A PE audit is acconplished by providing PE sanpl es contai ning specific
pollutants (in appropriate matrix) unknown to the technician in their
concentration and/or identity.

Data Quality Audits (DQAs) are an evaluation of the docunentation
associated with data quality indicators of measurement data to verify that the
data are of known quality. The prinmary purpose of this type of audit is to verify
the availability of quantitative and qualitative indicators of data quality.
Availability of data quality indicators depends upon the proper collection
interpretation, and reporting of infornmation required to characterize the quality
of data.

This section will detail the types and frequency of all perfornmance and
system audits to be perfornmed in the laboratory on a routine basis. Certain
projects may specify nore frequent audits and if this occurs can be addressed on
a project by project basis.
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12. Quality Assurance Reports to Managenent

This section will discuss the periodic reports to be sent to nanagement as
a result of any audits or ongoing C sanple analysis. It should al so discuss the
mechani smused to follow up on any corrective acti ons needed as the result of an
audit or continuing QC problems. This may be acconplished through periodic
reports to managenent using an established schedul e of reports.

It is reconmended that the Laboratory QA Plan be reviewed and updated, if

necessary, on an annual basis. This annual review may be acconplished through the
use of a Managenent System Review.

13. Lab Docunentation and Forns

This section should have copies of all the routinely used forns in the | ab.
Document control procedures should be discussed to explain how new fornms are
generated and docunented and how new fornms supersede ol der forms.

14. Sub-Contracting of Services

Because nmany |labs will sub-contract out services they cannot performon a
| arge project, this section will discuss the general requirements for determ ning
when and how such sub-contracting will be done. This should include sel ection of
a sub-contractor, requirenents to be inposed on the sub-contractor (such as
having a QA plan), audit requirenents, etc.

It should be noted that there are severe limtations on sub-contracting of
services with EPA Contract Laboratory Program sanples.

15. Standard Operating Procedures

St andard Operating Procedures (SOPs) are to be available for all routinely
used sanpling or analytical |aboratory nethods. The Laboratory nust nmaintain a
log of all SOPs in use and nust maintain a file of all revisions of SOPs used in
the past. A current list of all SOPs and revision nunber and date nmust be
appended to the Laboratory QA Plan. All such nmethods shall be docunented in
detail. Generally, sinmply citing a published nmethod is not adequate for a SOP
Publ i shed nmethods rarely have all the procedural details, and those that do
generally have to be nodified for the applications or facilities at hand.
Suggested references for the format of SOPs are included in the reference section
of this docunent (6, 8). These SOPs shall be prepared in docunent control format.

As a minimumthe followi ng itens should be included:

Titl e Page

Scope and Applications

Definitions

Procedures

L Linmts

Corrective action Procedures, Including Procedures for
Secondary Revi ew of Information Being Generated
Docurent ati on Description and Exanpl e Forms

M scel | aneous Notes and Precautions

* % ok X X X

* %



Regi on 10 Lab QA
CQui dance
Revision No. 1
Date: 10-9-92
Page: 10 of 19

* Ref erences

At tines certain SOPs may not cover all the above elenments, especially
adm nistrative type SOPs. In that case sone other format and el ements shoul d be
devel oped to properly address the purpose of docunenting the procedure covered
by the SOP. SOPs shall be located in an accessible place(s) and copies shall be
available to all personnel needing themto performtheir duties.

Once prepared, these SOPS would only have to be included in QA project
pl ans by reference, after being subjected to prior review and approval

This section will be quite flexible and will include all the lab's SOPs for
all its' routine operating and anal ytical procedures. The following is a |ist of
possi bl e SOPs and shoul d not be considered to be all inclusive:

1. Evidentiary SOPs

Sanpl e Identification

Chai n of Custody

Sanpl e Recei ving

Sanpl e Tracki ng

Laborat ory Not ebook |ssuance and Correction Procedures
(9)

1.6 Docurent Numbering, Inventory and Storage

el
R WN P

2. Sampl e Recei pt and Storage

Sanpl e Cust ody Procedure

Sanpl e Identification Logbooks
Refri gerator Tenperature Logbooks
Extract Storage Logbooks

Security Precautions

NN
R wN R

3. Sanple Preparation

Reagent Purity Check Procedures and Docunentation
Extraction Procedure

Extraction Bench Sheets

Extracti on Logbook Mai ntenance

WwWwow
DN R

4. G assware Cl eaning

4.1 Organic Analysis G assware C eani ng
4.2 | norgani ¢ Anal ysis G assware C eani ng
4.3 Sanpl e Contai ner Cleaning (if applicable)

5. Calibration (Bal ances)

1 Procedures

2 Frequency Requirenents

3 Acceptance Criteria and Corrective Actions
4 Logbook Mai nt enance

6. Anal ytical Procedures (for each analytical System

6.1 I nst runent Performance Specifications
6.2 I nstrumental Operating Conditions
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Data Acquisition System Operation

Procedures When Automatic Quantitation Algorithns Are
Overridden

QC Required Paraneters

Anal ytical Run/lnjection Logbooks

Instrunental Error Flag Descriptions and Resulting
Corrective Actions

7. Maintenance Activities (for each Analytical Systen)

NNNA
DwN R

Preventi ve Mai ntenance Schedul e and Procedures
Corrective Mintenance Determ nati on and Procedures
Mai nt enance Aut hori zati on

Mai nt enance Pr ocedur es shoul d be i ncl uded for
instrumentation and |ab support systems, such as
distilled water, hoods, gas supplies, etc.

8. Anal ytical Standards

P00 00 ®»©
DwN R

~N o o1

St andard Codi ng/ldentification and I nventory System

St andards Preparati on Logbook(s)

St andards Preparati on Procedures

Procedures for Equival ency and Traceability Anal yses and
Docunent ati on

Purity Logbook (Primary Standards and Sol vents)

St orage, Repl acenent, and Labeling Requirenents

QC and Corrective Action Measures

9. Data Reducti on Procedures

10.

11.

©wovo
DwN R

Dat a Processing Systens Operation

Qutlier ldentification Methods

Identification of Data Requiring Corrective Action
Reporting Format and/or Forms for Each Operation

Docunent ati on Policy/ Procedures

10. 1
10. 2
10.3

=
=
AWN PP

11.

(631

11.6

11.7

Va

Laboratory/ Anal yst's Not ebook Policy, including Review
Pol i cy

Organi zation and Storage Procedures for Raw Data and
Reports

Data I nventory Procedures, including Review Policy

idation/ Self I|nspection Procedures

Data Fl ow and Chain of Command for Data Review
Procedures for Measuring Precision and Accuracy

Eval uation Paraneters for ldentifying Systematic Errors
Procedures to Assure that Hardcopy and Electronic
Del iverables are Conplete and Conpliant with dient
Requi rement s

Procedures to Assure that Hardcopy Deliverables are in
Agreenent Wth Electronic Deliverables

Denonstration of Internal QA Inspection Procedures
(demonstrated by supervisory sign-off of persona
not ebooks, internal PE sanples, etc.)

Frequency and types of internal audits (e.g., random



12.

13.

11.

11.
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quarterly, spot checks, perceived trouble areas)
Denonstration of problem identification-corrective
actions and resunption of analytical processing,
Sequence resulting from internal audit (i.e., QA
f eedback) .

Docurent ati on of audit reports (internal and external),
audit responses, corrective actions, etc.

Dat a Managenment and Handl i ng

12.
12.
12.

12.

12.
12.

12.
Quality
13.
13.

13.

13.

1
2

1
2

3

4

Procedures for controlling and estimating data entry
errors.

Procedures for reviewing changes for data and
del i verabl es and ensuring traceability of updates.

Li fecycl e managenent procedures for testing, nodifying,
and i npl ementi ng changes to exi sting conputing systens
i ncluding hardware, software, and docunentation or
installing new systens.

Dat abase security, backup, and archival procedures
i ncludi ng recovery fromsystem failure.

Syst em nmai nt enance procedures and response tines.

I ndi vi dual (s) responsi ble for system operation,
mai nt enance, data integrity and security.
Specifications for staff training procedures.

Assurance and Quality Contro

Frequency and types of QC sanples used in analysis
met hods.

Frequency and types of QC sanples taken to deternine
performance of |ab support facilities, i.e., deionized
wat er supplies, etc.

Use of control charts or other data anal ysis procedures
to evaluate analytical met hod quality contro

i nformation.

Corrective action procedures to be taken when QC
information indicates a problem or deviation
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16. Laboratory Personnel Training Record

The | aboratory shall devel op and document procedures for training each
analyst in all methods that each analyst is conducting. The training nmethod and
peri od shall be documented in an SOP(s). Training records shall be naintained
by the | aboratory for each analyst. At a mininmum the records shall include the
anal yst's name, the method(s) and date(s) for which the analyst has conpleted
training, the person(s) (supervisor) certifying conpletion of each training
session, the date(s) recertification training is needed and the date(s)
recertification was conpleted (if appropriate). Only anal ysts who have conpl et ed
training may conduct anal ytical methods independently. An analyst in training
must be directly supervised by an anal yst who has conpl eted training.

The training record may also include additional educational -courses,
prof essi onal sem nars attended, in-house training courses, etc.
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Appendi x A-Personnel Qualifications
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The followi ng qualifications have been established for work performed under
Agency contracts or Prograns and are recomended for equival ent positions and
wor k.

| norgani ¢ Laboratory Supervisor

Education: Mnimm of a Bachelor's degree in chemistry or any
scientific/engineering discipline.

Experience: Mnimum of three years of |aboratory experience,
i ncluding at | east one year in a supervisory position

Qual ity Assurance Oficer

Education: Mnimm of a Bachelor's degree in chemistry or any
scientific/engineering discipline.

Experience: Mnimum of three years of |aboratory experience,
including at | east one year of applied experience with QA principles
and practices in an analytical |aboratory.

Syst ens Manager

Education: Mnimum of a Bachelor's degree with four or nore
internediate courses in programmng, information nanagenent,
dat abase managenent systens, or systens requirenents anal ysis.

Experi ence: M ninum of three years of experience in data or systens
managenent or programming including one year experience wth
software being utilized for data managenent and generation of
del i ver abl es.

Pr ogrammer Anal yst

Education: Mninmum of a Bachelor's degree with four or nore
intermediate courses in progranmng, information managenent,
dat abase managenent systens, or systens requirenents anal ysis.

Experience: Mninmum of two years of experience in systens or
appl i cation programm ng including one year experience with software
being utilized for data nmanagenent and generation of deliverables.

| CP Spectroscopi st
Education: Mninmum of a Bachelor's degree in chemstry or any
scientific/engineering discipline. Specialized training in ICP
spectroscopy.

Experience: Mninum of two years of applied experience with |ICP
anal ysis of environnental sanples.

| CP Operator
Education: Mninmum of a Bachelor's degree in chemstry or any

scientific/engineering discipline with one year of experience in
operating or maintaining ICP instrunentation, or, in lieu of the
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educational requirement, three additional years of experience in
operating and maintaining | CP instrunentation.

At omi ¢ Absorption Operator

Education: Mnimm of a Bachelor's degree in chemistry or any
scientific/engineering discipline with one year of experience in
operating or maintaining AA instrunentation, or, in lieu of the
educational requirement, three additional years of experience in
operating and maintaining AA instrumentation, including graphite
furnace, flame, and cold vapor techniques.

I norgani ¢ Sanpl e Preparation Specialist

Cl assi

GC/ M5

GC/ EC

Education: Mninum of a high school diploma and a college |evel
course in general chem stry or equivalent.

Experi ence: M ni num of one year of experience in sanple preparation
in an analytical l|aboratory. If mcrowave digestions are perforned
an additional six nonths of experience with m crowave digestions is
required.

cal Techni ques Anal ysts

Education: Mnimm of a Bachelor's degree in chemistry or any
scientific/engineering discipline.

Experi ence: M ni num of one year experience with classical chenistry
| aboratory procedures, in conjunction wth the educational
qualifications; or, in lieu of educational requirenent, two years of
addi ti onal equival ent experience.

Laboratory Supervi sor

Education: Mninmum of a Bachelor's degree in chemstry or any
scientific/engineering discipline.

Experience: Mninmum of three years of |aboratory experience,
including at | east one year in a supervisory position.

Laboratory Supervi sor

Education: Mninmum of a Bachelor's degree in chemstry or any
scientific/engineering discipline.

Experience: Mnimum of three years of |aboratory experience,
including at | east one year in a supervisory position.

Sanpl e Preparation Laboratory Supervisor

GC/ MB

Education: Mninmum of a Bachelor's degree in chemstry or any
scientific/engineering discipline.

Experience: Mnimum of three years of |aboratory experience,
i ncluding at | east one year in a supervisory position.

Oper at or
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Education: Mnimm of a Bachelor's degree in chemistry or any
scientific/engineering discipline. Training courses in nass spectral
i nterpretation.

Experience: Mninum of two years of experience in mass spectral
i nterpretation.

Oper at or

Education: Mnimm of a Bachelor's degree in chemistry or any
scientific/engineering discipline.

Experience: M nimm of one year of experience in operating and
mai ntaining GC/EC with a Bachelor's degree or, in lieu of the
Bachel or's degree, three years of experience in operating and
mai nt ai ni ng the GC/ EC and interpreting GC EC dat a.

Pestici de Residue Anal ysis Expert

Education: Mnimm of a Bachelor's degree in chemistry or any
scientific/engineering discipline.

Experience: Mninum of two years of experience in operating and
mai nt ai ning GC and interpreting GC chronat ograns.

Extraction/ Concentrati on Expert

Education: Mninum of a high school diploma and a college |evel
course in general chem stry or equivalent.

Experi ence: M nimum of one year of experience in sanple
extraction/concentration.

M crobi ol ogy Supervi sor

Education: M nimum of a Bachelor's degree in science.

Experience: Mninmum of two weeks training from a Federal agency,
state agency, or acadenmic institution in mcrobiological analysis of
drinking water.

M crobi ol ogy Anal yst

Education: Mninmum of a high school education. Training in
m crobi ol ogi cal anal ysis of drinking water, acceptable to the state
(or EPA for nonprinmacy states), plus a nininumof 30 days on-the-job
traini ng.

Experience: At |east one year of bench experience in sanitary,
water, nmilk, or food m crobiol ogy.

Radi ochem stry Supervi sor

Education: M nimum of a Bachelor's degree, or its equivalent.

Experience: M ninmum of five years of experience.
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Radi ocheni stry Anal yst

Educat i on: M ni mum  of a Bachelor's degree in chenistry,
radi ocheni stry, radioisotope technol ogy, or equival ent.

Experience: Mnimm of one year of appropriate experience in
radi ati on neasurenents and radi ocheni cal procedures.

Radi ocheni stry Techni ci an
Education: M ninum of a hi gh school diploma or its equivalent, plus
specialized training in standards and sanpl e preparation, instrunent
calibration, calculations, and data handli ng.

Experience: M ni mum of six nmonths on-the-job.
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